Abstract
Introduction

63
Candidatus Liberibacter solanacearum (CLso) is an alphaproteobacterium associated In the last 15 years, CLso, which was first described from leaves of Solanum tuberosum 73 plants in New Zeland [12] , has become more important worldwide for its high aggressiveness, 74 increasing geographical distribution, wide host range, and because no commercial cultivars of 75 potato and tomato resistant to this bacterium have been reported so far [1, 8, 10, 11, 13] . In North   4   76 and Central America, the main symptoms of this disease in tomato plants are the following: 77 overall chlorosis, severe stunting, leaf epinasty, leaf filimorphism or elongated leaves, leaf 78 rolling, crispy leaf, purple discoloration of veins, excessive branching of axillary shoots, flower 79 abortion, and deformation of the fruits [1] [2] [3] [4] 14] .
80
The management of this bacterium has been based mainly on the chemical control 81 through the use of insecticides against the vector insect. This method has been partially 82 effective, costly, and represents a biohazard [15, 16] . Furthermore, this method can also 83 contribute to the development of resistance in vector populations [17] . An effective alternative, 84 without bio-risk, and accepted for the integrated management of CLso is the development of 85 genotypes resistant to this group of pathogens [13, 16, 18, 19] . In tomato crops, control of other 
88
The first step for the development of disease-resistant cultivars is the screening of wild 89 and/or domesticated genetic resources, to be used afterwards in the genetic breeding programs 90 of agricultural crops [20] . The second desirable step is to analyze the genetic base and 91 heritability of the target trait to design the best breeding model for the introgression of the 92 desirable trait into cultivated background, and the third step would be to carry out the plan [21] .
93
Mexico is considered a domestication center for tomato [22] [23] [24] However, no tomato cultivars resistant to this bacterium have been described in Oceania,
105
Central and North America so far. This could be due to the lack of new sources of resistance 106 and/or studies on the genetic basis of the resistant trait to CLso. Therefore, it is important to 107 continue looking for new sources of resistance that support breeding programs in the 108 development of tomato resistant cultivars to this important pathogen.
109
The objective of the present study was to identify resistance sources against CLso using 
Results
114
CLso identification
115
The samples taken from the inoculum source of tomato plants were positive for the 116 amplification of the predicted 1168 bp fragment corresponding to the CLso bacterium (Fig 1) .
117
The sequence of the amplified fragment showed 100% nucleotide identity with the KF776420 118 isolate of GenBank corresponding to a sample of CLso-infected B. cockerelli from Guanajuato
119
[39] and 99% nucleotide identity with isolates KF776422, EU918197 and FJ939136 tomato 120 plants infected with this bacterium from the state of Sinaloa, and Texas (USA), respectively.
121
The phylogenetic analysis of the CLso isolated sequence from the inoculum source grouped 122 the strain used in this study within the CLso species, and clearly differentiated it from other 123 species of the genus Candidatus Liberibacter, as well as from their respective vectors (Fig 2) . varied significantly for all these parameters among genotypes in this assay (P < 0.0001) " with the average values of the symptoms in the studied genotypes (r = -0.814, P = 0.004).
139
Most of the tomato landraces and susceptible controls used in this study did not have a 140 wide variation in symptom levels of CLso. Landraces FC22, FC44, FC40, and FC33 showed a 141 range of symptoms of 1-3, 1-3, 3-9, and 3-9, respectively, whereas the rest of the genotypes 142 had a range of symptoms of 7 -9 " and range of studied symptoms in a scale from 1 to 9 (Range) at 60 days post inoculation.
148
Means with the same upper-case letter within columns indicate non-significant differences (P 149 ≤ 0.05). NA: not applied. Reserva which had the shortest delay in developing the first symptoms of CLso " Table 2 ". The methodology to discriminate between susceptible and resistant genotypes was sequence from the 16S rDNA gene of 1168 bp [3] . DNA from the analyzed insects and plants
264
was extracted following the method of [35] . PCR analysis used for CLso detection followed 265 the description by [3] . 
275
Phylogenetic analyses were performed using the 16S rDNA gene sequences. The
276
sequences from all the isolates were aligned using Clustal W [36] . A neighbor-joining tree was was tested with 1000 bootstrap replicates.
279
Resistance assays
280
In this study, two CLso tests were performed. The first assay was done in March 2016.
281
For the insect inoculation, the methodology used was that reported by [14] 
